In the previous report (1) , some evidences were given for the release of hista mine in plasma and thoracic lymph of a dog in an amount that would be sub stantially adequate to account for the degree of vascular reaction caused by the intravenous injection of sinomenine in this animal. The present series of ex periments were undertaken in order to find from which organ these amounts of histamine had been derived.
Since it is already known that in dogs, the majority of histamine released by peptone (2) , certain specific histamine releasers includ ing trypanocidal aromatic diamidines (3) , and the antigen in anaphylaxis (4, 5) , originate in the liver which is assumed to be the shock organ of this animal, actions of peptone were used as the control throughout the present experiments.
In part of the present experiments, cats also were used in which the histamine liberation by the above-mentioned releasers is known to occur, not in the liver (6, 7) but in the skin or muscles (3).*Preliminary abstract in Folia phay,nacol. japo i. 49, 79 § (1953)
METHODS
Recording of ar.erial a;,zd pvral blood pressure, and volume of the hind limb. An anesthetized dog with morphine-urethane was splenecto_mize.d, and its lateral pressure of splenic vein (portal blood, pressure) was indicated by the height of 10 per cent sodium citrate solution filled in a vertical glass tube connected by rubber tubing to the cannula and its variation was recorded on a smoked drum through a tambour of the type described by Yamasaki (8) . Change in the volume of hind limb was observed by the change of the air volume in a closed, conical metal oncometer fitted over the lower two third of the hind limb with the skin of the thigh cut circularly and the distal flap rolled over to cover closely the opening of the oncometer. The change in air volume was recorded also on a smoked drum through the tambour described above.
In the effects of sinomenine on these and femoral arterial pressure the differences were observed by the site of injection. For the raugh estimation of histamine released from all of these organs, the total area of the skin was calculated by the formula of Rubner (10 When sinomanine was injected into v. mesenterica su.ierior (portal vein), the effect of causing the fall of arterial pressure and increase of hind limb volume was weaker than in the case of injection into the femoral vein of the same dog.
This fact was found to be entirely reverse in the case of peptone with which these vascular responses appeared far stronger when injected into the portal vein. The effect of sinomenine on the portal pressure did not markedly vary by the site of injection.
When a small amount of sinomenine was injected into the femoral artery, these three changes were found to be strikingly greater than those observed by the alternate injection into the femoral vein of the same dog. Only the increase of the volume of hind limb appeared stronger by the injection of peptone and histamine into the femoral artery than the corresponding injection into the femo ral vein. Whereas the action of peptone was found to become weaker in the eviscerated dog, the action of sinomenine became stronger in such a case (Fig. 1) .
Experimental results obtained with sinomenine, peptone, and histamine are summarized in Table 1 . From these results, ' it is assumed that the majority of histamine released by sinomenine comes, 'not from the liver as . in the. case of peptone, but from tissues other than internal organs. Comparison of the effects of sinomenine hydrochloride, peptone and histamine hydrochl:)rile on th3 portal pressure (P.P.) and the volume of a hind limb (Lg. V.). Doses of these drugs were selected sa~ as to produce about the same degree of fall of arterial pressure (B.P.).
Sinomenine, peptone, and histamine were alternately injected into .the -femoral vein of one dog in doses that would show the same degree of fall in arterial pressure. In this case, the increase of the limb volume was observed stronger with sinomenine, and the ircrease of portal pressure was stronger with , peptone than fee` other drugs (Fig .LL 2 2. Effect o f sinomenine on the plasma histamine , level o f blood i n thoracic cava, femoral vein, and jugular vein 'of dogs A" large dog of over 10 kg weight was anesthetized and blood samples were withdrawn rapidly at four periods , i.e. before and 2-3 minutes, 5-7 minutes, and 30-32 minutes after the injection of 3 mg/kg of sinomenine hydrochloride into the femoral vein, from vena cava directly above the diaphragm , i.e. above the entrance of the. hepatic vein, fernoral vein , ' and from the external jugular vein, in that order. In these cases, the chest had been opened under artificial respiration in order to facilitate blood collection from thoracic cava . 10 cc of blood was drawn into a syringe containing 2 cc of 3.8 per cent sodium citrate solution , centrifuged at once, and the plasma thereby obtained was offered for the determination of hista mine by Code's method. The results are shown in Fig . 3 (left) , from which it may be seen that histamine content of plasma has increased strikingly in the femoral vein, followed by such increase in the jugular vein . These results were entirely reversed in the case of peptone, carried out by the same technique, in which the increase of.. histamine content was the most striking in the blood plasma from the thoracic cava Fig. 3 (right)J. 3. Effect o f sinomenine on the histamine content i n the skin, muscles, and the liver of dogs
The histamine contents in these organs before and 30 minutes after the injec tion of 3 mg/kg of sinomenine hydrochloride are shown in Table 2 . The amount of histamine released by sinomenine is larger in the' liver than in the skin per gram tissue but when compared by the total weight of these organs, it decreases in the order of skin, muscles, and liver, approximately half of the total amount of histamine released by these three organs originating in the skin. On the other hard, injection of 150 n:g/kg of peptone resulted, as shown in Table 3 , in the overwhelming release of histamine in the liver, compared to other two organs.
If, as Feldberg and Paton (11) observed on histamine release in the skin perfusion, the histamine release in these organs also was assumed to occur explosively , the total amount of histamine released by these. organs both by sinomenine and peptone was adequate to explain the majority of vasodepressor effect of these drugs.
The values in Table 2 indicate that one molecule of sinomenine re leased an equivalent of ca. 2/3 molecules of histamine from three organs. The values given in parentheses are those determined on boiled skin samples and the fact that these values are conspicuously higher than untreated skin agrees well with the observations of previous workers (12, 13, 14) concerning the release of histamine in tissues in the case of burns.
The fact that such boiling procedure has not been able to modify the decrease of histamine content in the skin which should naturally be attributed to the action of sinomenine and peptone suggests that histamine released by these substances rather differs in the manner of storage in the tissues and, most probably, in the mode of bonding with proteins with the histamine released in the case of burns. (Fig. 4) . The effect of 3 mg/kg of sinomenine hydrochloride administered after the injection of 150 mg/;kg of peptone was also weakened although not to such an extent as in the case of peptone administration after sinomenine. The histamine content in the lymph was in all cases proportional to the degree of lymphagogic effect. Such alternate tachyphylaxis indicates that histamine released in each individual organ is of the same origin in both of these drugs.
The site o f histamine ralease i n cats
In chlora]osed cats, the depressor action of sino_°nenine (0. by that from the muscles, and the amount of histamine released from the liver is the smallest among these three tissues.
On the contrary, the majority of hista mine released by peptone is lost through the liver and that from the skin and muscles is extremely small.
2. In cats, skin and/or muscles are the chief site of histamine release by these two drugs, and liver is rot so significant as the histamine supplier tissue.
3. It is assumed that the histamine released from the skin of dogs by sino menine differs in the mode of ch€rnical storage in the tissues from histamine derived by burns. However, the fact that alternate tachyphylaxis can be established indicates that histamine released by sinomenine and peptone may be of the same source although a definite difference exists in the mechanism of its release by these two drugs.
